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GAMING MACHINE WITH AMBIENT NOISE ATTENUATION 

FIELD OF THE INVENTION 

The present invention relates generally to gaming machines and, more 
particularly, to a gaming machine that enhances its game sounds by attenuating 
ambient noise produced by the surrounding environment. 

BACKGROUND OF THE INVENTION 

Gaming machines, such as slot machines, video poker machines and the like, 
have been a cornerstone of the gaming industry for several years. Generally, the 
popularity of such machines with players is dependent on the likelihood (or perceived 
likelihood) of wirming money at the machine and the intrinsic entertainment value of 
the machine relative to other available gaming options. Where the available gaming 
options include a number of competing machines and the expectation of winning each 
machine is roughly the same (or believed to be the same), players are most likely to 
be attracted to the most entertaining and exciting of the machines. Shrewd operators 
consequently strive to employ the most entertaining and exciting machines available 
because such machines attract frequent play and hence increase profitability to the 
operator. 

To enhance the entertainment value of gaming machines, many gaming 
machines plays entertaining game sounds coordinated with images and graphics 
shovra on the machine display. The game sounds are transmitted by one or more 
audio speakers mounted to the gaming machine. The speakers may be aimed in a 
frontal direction generally toward a player situated in front of the machine, or in a side 
ways direction generally perpendicular to the frontal direction. 

Gaming machines are typically situated in noisy environments such as casinos, 
race tracks, and other gaming establishments. The ambient noise produced by such 
environments may interfere with the entertaining game sounds played by the gaming 
machines. The interference from the ambient noise may degrade and make it difficult 
to hear the game sounds. Although a gaming operator may compensate for the 
ambient noise by increasing the machine's sound volume, the volume if too loud may 
annoy the player and others nearby and may exacerbate, instead of alleviate, the 
problem of ambient noise. 



Accordingly, a need exists for a gaming machine that effectively enhances its 
game sounds by minimizing interference from ambient noise produced by the 
surrounding environment. 

SUMMARY OF THE INVENTION 

A gaming machine in a gaming establishment enhances its game sounds by 
attenuating ambient noise in the establishment. The gaming machine includes a 
microphone, processing circuitry, and an audio speaker. The microphone detects 
ambient noise and generates a noise signal from the sensed ambient noise. The 
processing circuitry generates an anti-noise signal from the noise signal and adds the 
anti-noise signal to a game sound signal generated by the gaming machine to produce 
an output signal. The audio speaker is driven with the output signal. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing and other advantages of the invention will become apparent 
upon reading the following detailed description and upon reference to the drawings. 

FIG. 1 is an isometric view of a gaming machine embodying the present 
invention. 

FIG. 2 is a block diagram of a control system suitable for operating the 
gaming machine. 

FIG. 3 is a schematic diagram of an ambient noise attenuation system utilized 
by the gaming machine. 

While the invention is susceptible to various modifications and alternative 
forms, specific embodiments have been shown by way of example in the drawings 
and will be described in detail herein. It should be understood, however, that the 
invention is not intended to be limited to the particular forms disclosed. Rather, the 
invention is to cover all modifications, equivalents, and alternatives falling within the 
spirit and scope of the invention as defined by the appended claims. 

DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS 

Turning now to the drawings, FIG. 1 depicts a gaming machine 10 embodying 
the present invention. The gaming machine 10 is operable to play a game of chance 



such as mechanical or video slots, poker, blackjack, keno, or bingo. In response to a 
wager, a central processing unit (CPU) randomly selects a basic game outcome from a 
plurality of possible outcomes and visually represents the selected outcome on a 
display such as a video display 12. If the selected outcome corresponds to a winning 
5 outcome, the player is awarded a payout identified on a pay table for that winning 
outcome. 

One or more of the basic game outcomes may trigger a bonus feature. The 
bonus feature may be played on the video display 12 or a secondary mechanical or 
video bonus indicator distinct from the video display 12. If the bonus feature is 
10 played on the video display 12, the bonus feature may utilize the display images of the 
basic game (e.g., slot reels in a slot game) or may replace the basic game images with 
^ bonus-specific images. The bonus feature may be interactive and require a player to 

G make one or more selections to earn bonus amounts. Also, the bonus feature may 

^ depict one or more animated events and award bonus amounts based on an outcome 

Ul 15 of the animated events. Upon completion of the bonus feature, the gaming machine 

. shifts operation back to the basic game. 

The gaming machine 10 includes a plurality of push-buttons on a button panel 
14 for operating the gaming machine. In addition, a touch screen may be mounted by 
H adhesive, tape, or the like over a front surface of the display 12. The touch screen 

Q 20 contains soft touch keys denoted by graphics on the underlying display 12 and used to 

^ operate the gaming machine 10. The touch keys may be used to implement the same 

fiinctions as the push-buttons, as well as additional fiinctions depending upon the 
level of player interaction demanded by the game. A player can then enable a desired 
fiinction either by touching the touch screen at an appropriate touch key or by 
25 pressing an appropriate push-button on the button panel 14. 

To enhance the entertainment value of the gaming machine 10, the gaming 
machine 10 plays entertaining game sounds coordinated with static and dynamic 
game images shown on the display 12. The game sounds are transmitted by one or 
more audio speakers 16 mounted to the machine cabinet. The speakers 16 preferably 
30 deliver the game sounds in stereo through a left channel speaker 16a and a right 
channel speaker 16b. The speakers 16 are preferably aimed in a frontal direction 
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generally toward a player situated in front of the machine 10, but may alternatively be 
aimed in a side ways direction generally perpendicular to the frontal direction. 

To allow the gaming machine 10 to enhance its game sounds by attenuating 
ambient noise in the gaming establishment, the gaming machine 10 includes one or 
more microphones 18 mounted to the cabinet. The microphones 18 preferably 
include a left microphone 18a (see FIG. 3) for detecting ambient noise at the left side 
of the machine and a right microphone 1 8b for detecting ambient noise at the right 
side of the machine. The microphones 1 8 generate analog noise signals from the 
sensed ambient noise. The noise signals are processed into anti -noise signals that are 
added to the game sounds prior to their transmission by the audio speakers 16. To 
prevent the game sounds from contributing to the anti-noise signals, the microphones 
18 and the audio speakers 16 are physically isolated from each other. 

FIG. 2 is a block diagram of a control system suitable for operating the 
gaming machine 10. The control system includes processing circuitry 19 with a 
microcontroller 20 and system memory 22. The memory 22 preferably comprises a 
removable flash memory and battery-backed random-access memory (RAM). The 
removable flash memory may be a compact flash storage medium and is used to store 
game-related data associated with the game of chance played on the gaming machine. 
The game-related data may, for example, include game code, math tables, a random 
number generator, and audiovisual resources (e.g., sounds and graphics). The player 
may select an amount to wager and other game play fiinctions via the button panel 14 
or the touch screen 24. The wager amount is signaled to the microcontroller 20 by a 
coin/credit detector 26. In response to the wager, the microcontroller 20 executes the 
game code which, based on a randomly determined outcome, selectively accesses the 
audiovisual resources to be shown on the video display 12 and played through the 
audio speakers 16. If the outcome corresponds to a winning outcome typically 
identified on a pay table, the microcontroller 20 instructs a payoff mechanism 28 to 
award a payoff for that winning outcome to the player in the form of coins or credits. 

FIG. 3 is a schematic diagram of an ambient noise attenuation system utilized 
by the gaming machine. The system includes the microphones 18, the processing 
circuitry 19, and the audio speakers 16. Each of the microphones 18 detects ambient 
noise and generates a respective analog noise signal from the sensed ambient noise. 



The left microphone 18a detects ambient noise at the left side of the machine, and the 
right microphone 18b detects ambient noise at the right side of the machine. Because 
the two microphones 18a and 18b may detect the same ambient noise albeit at slightly 
different times, the direction from which the ambient noise originates may be 
determined by considering (1) which microphone detects the noise first and (2) any 
time delay between when one microphone detects the noise and when the other 
microphone detects the same noise. 

The processing circuitry 1 9 generates a respective anti-noise signal from each 
noise signal and adds the anti-noise signal to a respective game sound signal 
generated by the gaming machine to produce an output signal. Specifically, the 
analog left and right noise signals are digitized by respective analog-to-digital 
converters 30a and 30b and fed to respective pairs of optimized filters 32a,c and 
32b,d. The filters 32a,b,c,d modify the frequency and phase content of the incoming 
digital noise signals to allow the sounds from the speakers to match (although 
inverted in phase) the sounds heard directly by the player. When the sounds from the 
speakers are combined at the player's, ear(s) with the ambient noise from the 
surrounding environment, noise attenuation will result. The filters 32a,b,c,d optimize 
this attenuation over the range of audible frequencies. An adder 34a sums the filtered 
left noise signal from filter 32a and the filtered right noise signal from filter 32d to 
generate a left anti-noise signal. Similarly, an adder 34b sums the filtered right noise 
signal from filter 32b and the filtered left noise signal from filter 32c to generate a 
right anti-noise signal. 

The digital game sounds for the game conducted on the gaming machine are 
stored in a game sounds memory 36. The memory 36 may be considered to be part of 
the system memory 22 shown in FIG. 2. Because the game sounds are to be delivered 
in stereo to the audio speakers 16, the game sounds include left channel sounds to be 
delivered to the left speaker 16a and right channel sounds to be delivered to the right 
speaker 16b. Prior to delivery to the speakers 16, however, the left and right game 
sound signals are altered by the respective left and right anti-noise signals. 
Specifically, an adder 38a sums the left anti-noise signal and the left game sound 
signal to produce a digital left output signal. Similarly, an adder 38b sums the right 
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anti-noise signal and the right game sound signal to produce a digital right output 
signal. 

The digital left and right output signals are converted to respective analog 
output signals by respective digital-to-analog converters 40a and 40b. The analog left 
and right output signals, in turn, drive the respective left and right audio speakers 16a 
and 16b to play sounds in stereo. From the player's perspective, the player can better 
hear the game sounds over the ambient noise produced by the surrounding 
environment because the sounds from the speakers include an anti-noise component 
that attenuates or at least partially cancels the ambient noise. 

AVhile the present invention has been described with reference to one or more 
particular embodiments, those skilled in the art will recognize that many changes may 
be made thereto without departing from the spirit and scope of the present invention. 

For example, to fiirther enhance its game sounds, the gaming machine may 
offer an onscreen volume control that allows a player to personally adjust the volume 
of game sounds played by the audio speakers 16. In particular, in response to 
pressing a touch screen key called "volume control" or the like, the display 12 may 
provide a continuous volume control as shown in FIG. 4a or a discrete volume control 
as shown in FIG. 4b. With respect to the continuous volume control in FIG. 4a, the 
player presses the left arrow to decrease volume and the right arrow to increase 
volume. With respect to the discrete volume control in FIG. 4b, the player presses 
one of the keys (e.g., low, normal, or high) to directly select a particular volume level. 
After setting the volume, the player may return to the main game screen by pressing a 
touch screen key called "return to game." In one embodiment, the volume control is 
disabled when there are no play credits on the credit meter. The player can only 
adjust the volume after loading play credits onto the credit meter, and the volume 
automatically returns to a "normal" level when the number of play credits on the 
credit meter retums to zero (e.g., because the player cashes out or loses all the 
credits). 

Each of these embodiments and obvious variations thereof is contemplated as 
falling within the spirit and scope of the claimed invention, which is set forth in the 
following claims: 



